Here, we tried to measure the in-plane thermal conductivity of CNT films using the home-made measuring apparatus through a developed self-heating method. 5 The measurements of in-plane thermal conductivity (κ) were performed by a self-heating method based on the one-dimensional heat transfer equation, where the specimen itself serves both as a heater and a temperature sensor.
In a high vacuum of ~1 × 10 -3 Pa, the film ribbon with larger radio of length to width fixed on the four-electrode testing stage was heated by a series of direct current (I), and corresponding steady-state resistances were measured for fitting the After PEI doping, it is difficult to transfer the thin CNT films (hundred nanometers in thickness) from the substrate to the testing stage. Instead, we found that it is easier to transfer the relatively thick n-type CNT films without damage from the Teflon substrate possessing low surface energy. Therefore, we measured the in-plane thermal conductivity of relatively thick CNT film (thickness is ~6 µm) before and after 1 wt.% PEI doing for investigating the thermal transport characteristic. Figure S5 a-b show the measured -1 2 RI  and RT  curve of n-type CNT film doped with 1 wt.% PEI, which both exhibit ideal linear relationships and satisfactorily agrees with our theoretical deduction. The measurement results of the in-plane thermal conductivity, electrical conductivity, Seebeck coefficient and calculated PF and ZT are listed in Table S3 . The relative electronic contribution to the in-plane thermal conductivity for the n-type CNT film can be estimated on the basis of the Wiedemann-Franz law
) with a Lorenz number L 0 = 2.44 × 10 −8 W Ω -1 K -2 (the Lorenz number is dependent on materials and may not be applicable to our samples), 6 which indicates the ratio of the electron to phonon contribution to the thermal conductivity is about 1 to 13, which suggests that the heat transport is dominated by the phonon component 
